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PREFACE 


This document contains a comprehensive description of 87 Instruments 
used In Earth Observation, with an additional 51 Instruments containing 
references to programs and their major functions. 

These Instruments were selected from such sources as: 

• Earth Observation Flight Programs ' 

(e.g., Numbus, Landsat, Skylab, etc.) 

• Operational Satellite Improvement Programs (OSIP) 

• Advanced Application Flight Experiment Program (AAFE) 

• Shuttle Experiment Definition Program (SHUTTLE) 

• Earth Observation Aircraft Program (A/C) 

• Support Research and Technology Program (SR&T) 

The time period covered for these instruments is from the late 1960's to 
the early 1980's. 
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Instant! nent 








Angular 

Generic Name 

Status 

Objective 

Type 

Spectral Bands 

Total Angular Coverage 

Field of \'u 





» 

Location 

(D«B) 

(Degt 

MuRlspectral 

Sltylab 

High Resolution 

Mapping 

G 

.4-, 85 am 

20' X 20* 

2Gprad 

Photographic 


Multlapeclral 

Camera 





Facility 

(S-1II0A) 


Imagery 



' 



Karth 

Sky lab 

High Resolution 

Mapping 

1 

,4-,85 pm 

15* x 15* 

14-55 Mrad 

Terrain 

Camera 

(S-JOOD) 


Mapping 

Camera 





Optical Bar 

Apollo 

High Resolution 

Panoramic 

l 

.4-, 85 Mm 

108’ Cross-Track 

12 m rad 

Panoramic 


Mapping 

Scanning 



11* Along-Track 


Camera 



Flint 





(S-163) , 



Camera 





Multfepectral 

Landsat 

Multlspcctral 

Scanning 

4 

0,5-1, 1pm 

11. G* 

85, 7 u rad 

Scanner 


Imagery 

Spectral 

i 

10,5-12,5 pm 


257 Mrad 

(MSS) 



Radiometer 





Multlspcctral 

Skylnb 

Multlspcctral 

Scantling 

s 

, 41-1, ID am 

II, 0* 

162 Mrad 

Scanner 


Imagery 

Spectral 

3 

1.2-2.30 am 



(S-102) 



Radiometer 

1 

10.3-12.5 Mm 



Return 

Landsat 

Multlspcctral 

Image 

3 

.48-. 63 am 

11. G* X 11, G* 

00 Mrad 

Beam 


Imagery 

Tube 





Vldlcon 



Spectral 





(BBV) 



Radiometer 





High 

Nimbus F 

Vertlcat Tomp 

Scanning 

17 

0. 7-15 pm 

72* 

1.5* 

Rcaolutton 


Profile 6 H,0 

Spectral 





IK Radiometer 
(HRlRS) 


Distribution 

Radiometer 





IR Tempera- 

Nimbus G 

Vertical Temp 

Filter 

7 

3,8-15 pm 

76* 

1.5* 

turo Profile 
Radiometer 
{IT PR) 


Profilo 

Spectrometer 





Automatic 

Nimbus 1, 2 

Local Cloud 

Imago 





Picture 
Tuklng (APT) 


Cover Images 

Tube Mapper 

i 

0*5-0, 75 Mm 

77* 

0. 25* 

Advanced 

Nimbus 1, 2 

High Resolution 

Image 

3 

0. 5-0, 75 m 

107* 

0, 10* 

Vldlcon 

Camera 

(AVCS) 


Cloud Images 

Tube Mapper 





High 

Nimbus 3 

Day/NlgltL 

Scanning 

2 

0.7-1. 3 I m 

Horlzon-to-Horlzon 

0, 4* 

Resolution 


Cloud 

tmagtng 


3, 4-4. 2 pm 



III Radiometer 
(!IH1R) 


Coyer 

Radiometer 





Image 

Nimbus 3, 4 

Day Cloud 

Image Tube 

i 

0,5-0. 75 am 

SB* x 74* 

0. 1* 

Dissector - 

Camera 

(IDCS) 


Cover 

Radiometer 





Temperature/ 

Rumbus 4, 5, 

Cloud Cover, 

Scanning 

2 

6. 5-7, 5 Mm 

Horlzon-to-HorUon 

1.2* 

Humidity ir 

F, G 

Water Vapor 

Imaging 


10,5-12. 5 Mm 


0.4* 

Radiometer 

<THIR) 


■Mapping ■ 

Radiometer 






Old 

Look Anglo 
ew Limitations 


Size 


(CM) (CM) (CM) 


Power lU'ciuircmenls Slabllliation Hetjuircnipnts 

Cooling — Slow, (a 

„ Requirements Settling Halo 

Shape Packages Weight Cryogene _ Volt Ave. Power Peak Pwr, Time Stability PtB. Accuracy^ Mali, Amp 
(KG . (Walts) (Walts) Dog/Sec Dcg/Soo (Deg) (Sec) 



NADIR 52 20 45 Rcct 

Viewing 


NADIR 50 37 

Viewing 


NADIR 32 15 15 Cyl. 

Viewing 


NADIR 30 47 20 Red 

Viewing 


NADIR 42 22 15 Rect 

Viewing 


NADIR 40 17 15 Rect 

Viewing 


NADIR 

40 

Viewing 

15 

































































































































EARTH OBSERVATION SENSORS 























































Gcnorlo Nanio 


Surface Comp, 
Mapping 
Radiometer 
(SCMR) 

Earth 

Radiation 

Budget 

(ERB) 

Medium 
Resolution 
Rt Rndlomctor 
(MRRt) 

Infrared 

Spoctrometar 

(S-191) 

Limb Radiance 
Inversion 
Radiometer 
(LRDt) 

Backscattor 
UV Spectrometer 
(BUV) 

Filter 

Wedge 

Spectrometer 

(K\VS| 

[R Interfero- 
meter 

Spectrometer 

(IRIS) 


Selective 

Chopper 

Radiometer 

(SCR) 


Satellite 
m Spectrometer 
(SIRS) 


Status Objective 


Spectral Banda 


Total Angular Coverage! 



L-Band 

Radiometer 

(S-194) 


Rsdlometer/ 
Scattoromctor/ 
Altimeter 
fS— 193) 





f 

Location 

(BUS) 

Nimbus 5 

Identification 
of Surface 
Minerals 

Filter 

Spectromolor 

3 

,8-L.l um 
8. 3-9, 2 pm 
10.6-11,3 pm 

Horlzon-to-![orl*7n 

Nimbus 

F.G 

Planetary Heat 
Budget! Solar 
Radiation J; Earth 
Flux 

Flxud and 

Scanning 

Radiometers 

22 

(10 Solar) 
(12 Earth) 

0. 2-5.0 pm 

*55* Cross-Track 
*05* Along-Track 

Nimbus 

2,3 

Vortical Tomp. 
Profile, Heat 

Imaging 

Spectrometer 

5 

0.5-29 pm 

Horlzon-To-Horlr.on 


Instantaneous Angular 
Flelil of vtrr. 

(Beg) " 


5x,25* (Scsn Ch.) 
2D* (Solar Ch.) 
133* (Fixed Earth) 


Skylab Atmospheric 

Calibration 
Data 

Nimbus Stratospheric 

F Profiles of Tomp, 

H 2 0 and 0 3 


Nimbus Spatial Dlstrlbu- 

4 tton of Ozone 


Nimbus Vertical Dlstr. 

4 Si Temp. Profile 

of H 2 O and CO 2 


Nimbus Vertical Temp. 

3.4 ami HaO Profile 


Nimbus Vertical Temp. 

5 Profile, Dtst. of 

ll 2 0, Ice Part, 
Density In Clouds 


Nimbus Vertical Temp, 

4 Profile Dlstr. 

of ATM. Cases 


Nimbus Vertical Temp. 

F Profile to 

85 Km 


Measure Surface 

Brightness 

Temp. 


Temperature 
Distribution 
for Oceanology 



Spectral 90 

Radiometer 


Scanning 

Spectral 

Radiometer 


Orating 13 

Spectrometer 


Filter 320 

Spectrometer 


Mlchetson N/A 
lntcrforo- I 
meter 


Gas Cell 10 

Filter 

Spectrometer 


Grating 14 

Spectrometer 


Pressure 

Broadening 

Spectrometer 


Microwave l 

Radiometer 

(Passive) 


Microwave 

Radiometer/ 

Scattcromctur 


,42-2,5 pm N/A 
8,0-10,0 pm 


8.7-25 pm 20* 


2500-3900* A 12* 


1.2- 2, 4 „m 2.G* 

3. 2- 6.4 pm 


0,3* X 0.03* 


8* (Nimbus 3) 
5* (Nimbus 4) 


8* (Nimbus 3) 
5* (Nimbus 4) 
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Instantaneous Angular Look Anglo 
Total Angu l ar Coverag e Fiel d of View _ Limitations 
(Deg) (Deg) (Deg) 


Horlzon-to-Horton 
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8* (Nimbus 3) 
5* (Nimbus 4) 





Weight 

( t.f Miga 

<KZ> 

j 

3 e: 310 
t.lect. 

27 


Cooling 

Requirement* 


IWK 


i55* Cross-Traak 
±65* Alotig-Triok 

5x,25* (ScanCh.) 
20* (Solar Ch.) 
133* (Vised Earth) 

NADIR and 
Solar View 

35 

32 

47 

Root 

Horizon- To- Horizon 

2.7* 

NADIR 

View 

32 

15 

17 

Root 



8* (Nimbus 3) 
6* (Nimbus 4) 


Earth 

Viewing 


Horizon 

Viewing 


Earth 

Viewing 


Enrth 

Viewing 



Earth 

Viewing 


Earth 

Viewing 


1 

in* 

4* x 20* 

15* 

- 

15* 

4V 

27 mrad 


NADm 62 30 30 Cycllrd 0 

Viewing 


Power Retirements 

Volt Arg, P«T. Peek ? 

(WsUa) (vVot - 


II 



T ^'-**** J 



































































































i Size 

(CM) 

(CM) 

(CM) 

52 

22 

4o 

22 

30 

12 

35 

32 

47 

32 

15 

17 


Weight 

Cooling 

Requirements 

(KK> 



Cryogeno 


Power Itcqulrumcnta 


Stabilization ItcquIromcntB 


Slow, nnd Solti- Rate Pig, Slab 

V °" Avg, Pot. Peak Pwr, Ins Time Stability Accuracy Amp 

(tV'atta) ('Volta) (Doe. Soo) (Dcg/Scc) (Dog) 



ORIGINAL PAGE IS 
OF POOR QUALITY 

















































































































blllzatlon Requirement" 


l-I Rote I Pig, Stub, [ Type of 

j Stability I Accuracy j Amp | Output Hate Fotrnat Storage Accuracy 

(Dps) (Rita) (Ulta/Wd) 


peg/Seo) peg) 



Digital 250 Nimbus 


j 10 Bit/ 
Word 


Digital 400 Nimbus 


PCM [180 


180 ] 

1 


10 Bit/ 
Word 

5.33 X 
10 3 

10x10 s 

(Alt) 



10 Bit/ 
Word 


0 p POOR Q. uaLU 


EARTN OBSERVATION SENSORS 


T 


Frame Rate 
(Fr/Soo) 


10 Llnos/sco 


Special Consideration" 


10|mln. Duly Cyole/Orblt 


8/sco 


40,8 msee/Froroc 


Data taken only when Astronaut 
(Highlights a Particular Aren 
‘sad Depresses Data Dutton, 


20 See. Horizon Acquisition 
'4 Sec, Horizon Scan, 


1/32 See. 


1/16 See, ( 


1/10 Sco, 


1/2 Seo. 


NA 


1 Frame/ Sec, 


2.0C5 Fr/Sco 
1,04 Sec/Fr 
(AH) 


Two Data Cycles -34.6 mlr. 
Jiril 4. 8 min Depending on 
Orbit. 

Large No. of Modes with 
Different Timing Results In 
A synchronism between Data 
Acquisition and Telemetry 


Format, 
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4 - 

I 

r 


l 

,A 

1 

i i 
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D 

0 

0 
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0 
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Generic Namo 

Status 

Objective 

Type 

Electrloally 

Scanning 

Mlcrowavo 

Radiometer 

(ESMH-1*)' 

Nimbus 

F 

Sea Ice Cover) MnO 
Conlont of clouds" 

I’olarlzod 
Scanning 
Mlcrowavo 
Rad. (UP 
Diode) 

Electrically 
Soared ng 
Microwave 
Itadlomolor 
(ESMIl) 

Nimbus 

5 

Thormal Image 
of Ocean 

Sonnnlng 
Mlcrowavo 
Radiometor 
(RF Diode) 

'rropical Wlula 
Energy Cony, 
Ref. Level Exp. 
(TVVERLE) 

Nimbus 

F 

Large Seale Atm. 
Motions) conver- 
sion of FotcntMlto 
Kinetic Energy 

RF Receiver, 
Ralloon 
Transmitter 
(RF Diode) 

Mlcrowavo 

Spectrometer 

(NEMS) 

Nimbus 

5 

Vortical Tomp. 
Profile Using Og 
Lino, 1I 2 0 Dlstr, 

Microwave 
Radiometer 
Spectrometer 
(RF Diode) 

Scanning 

Mlcrowavo 

Spectrometer 

(SCAMS) 

Nimbus 

F 

Vertical Temp. 
Profllo Using 0 2 
Line, ll 2 0 Dlstr. 

Scanning 

Spectral 

Mlcrowavo 

Radlomolur 

1IP Blslatlo 

Radar 

(RFDR) 

Aircraft 

Flight 



Largo 

Format 

Camera 

(LFC) 

my 

High Resolution, 
Large Area 
Covorngo Imagery, 
Stereo 

Framing 

Mapping 

Camera 

Thomatlo 

Mappor 

(TM) 


High Resolution 

Multlspeotral 

Imagery 

Scanning 

Spectral 

Radiometer 

Coastal 
Zone Color 
Scanner 
(CZCS) 

Nimbus 

C 

Ocean Si Coastal 
Zone Water Color 
Temp., Map 
Chlorophyll, 
Sediment 

Scanned 

Spectral 

Radiometer 

Advanced Very 
High Resolution 
Radiometer 
(AVHRR) 

Under 

Develop 

Sea Surface 
Temperature 

Scanning 

Spectral 

Radiometer 

Hadamaard 

Imagery 

Spectrometer 

(HADIS) 

AAFE 

Atmospheric IR 
Images Tor 
Meteorological 
Application 

Hadamaard 

Spectrometer 

Measurement 
of Air Pollution 
from SatolUta 
(MAPS) 

Nimbus 

a 

I 

Global Dlstrib, 
of CO, S0 2 , 
CII 4 , N» 3 

Gas Filler 
Radiometer 






Vortical 

Sounder 


Under 

Develop 


Vertical Temp. 
Distribution 


Spectral 

Radiometer 







































































P0 °K QlIALflTj 


■< 
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1 
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iigutar 

l/wk Angle 


Site 


Shape 


Weight 


Power Requirements 

Stabilization Requirement ■ 

Requirements 

Volt 

Avg. Pwr. 

Peak Pwr. 

Slaw and Settling 
Time 

Halo 

Stability 

J".T 

Actuf 

if vl Pkga 

(Kg) 

Cryogeno 


(IK'S) 

(CM) 

(CM) 

(CM) 



(Walls) 

(Watts) 

(Deg. Seel 

I Deg/Sco 

♦IHV 


NADIR 

00 

00 

12 

Reel 

1 

62 

Nano 


50 






View 

00 

00 

2G 

Re".' 











KARIR 

00 

00 

IS 

Root 

1 

30 

None 


42 






View 




















2 

10 

None 


38 






NADIR 

32 

60 

47 

Reel 

3 

32 

220* K 


32 

45 





View 















NADIR 

2 On 

4/4 



3 

32 

No no 


37 

50 





Viow 

lea 

4/0 

limbus 

Modules 











Earth 

6m Wt 

lip Anton 

,na 



3 



too 




*20“ 


Viewing 

0 

. lm 3 














Elc 

ctronlos 













NADIR 

81 

61 

117 

Reel 

3 

* jo 

NA 


180 




0,5 


Viewing 

16 

43 

51 



LI 










30 

43 

00 



34 









±20‘ OH 

no 

03 

00 

Reel 

1 

160 

100“ K 

28 VDC 

100 




0.1 


NADin 







Radiative 








View 















NADIR 

07 

42 

25 

Root 

1 

27 

100*K 


25 




0.05 


Viewing 















NADIR 

4 

0 

12 

Root 

1 

23 

100“ K 

28 VDC 

25 






View 





♦ 










NADIR 

150 

20 

25 

Reel 

1 

no 

100“ K 


30 




0.5“ 


No Sunvtow 

32 

32 

20 

Reel 

3 

43 



07 




0,3 


NADIR 

37 

37 

50 

Cyt. 











Viewing 















NADIR 

00 

37 

37 

Cyt. 

1 

20 



30 




; 
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Viewing 
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Stabilization Requirements 

Dot* 


Special Considerations 

end Settling 
Tlmo 

Unto 

Stability 

Pig. 

Accuracy 

Stall. 

Amp 

Type of 
Output 

Unto 

Format 

Storage 

Accuracy 

Florae Rato 

Peg, Sec) 

(Dcg/Sec 

(Deg) 

— — 

(Scat 


(Bps) 


(lilts) 

(Wts/VVd) 

(Fr/Eee) 





Digital 

700 

Nimbus 
10 lilt 
Word 


10 

0. 187 

Largo Planar Antenna 





Digital 

400 

Nimbus 

10 tut 

Word 


10 

0.167 

Largo Planar Array 
Deployed Outside the 
Vehicle 




1 

p 

Tlijltal 

500 

Nimbus 


10 

NA 







soo 

Nimbus 
VI 1* 



• 

No Metallic Objects 
Below Horns 





Digital 

200 

Nimbus 
10 Dlt 
Word 


10 

1/10 Sec 

No Metalilfl Injects 
Below Homs 



±20* 



200 




10-45 

Sco/Fr 

20 Each. 20 Minute 
Data TCUjCfl 



0.5 

3 


NA 





f/0 Relative Aporturu 
12" Focal Length 



0.1 

a 

— 

Digital 
7 Bits 

120 x 
10° 



7 

45 msec/ 
Line 




0.05 

is 

Digital 

i 




7, 8 Lines 
Fcr Sec. 

Tape Recorder Required 




■ 

Digital 

1 

8 Bits 







0.5' 

■ 


10 X 
10 3 






Cr 


■ 

3G0 

Digital 

640 






j 



■ 

■ 

TDD 




8 Scc/Scon 



30 


1 


i 

i 


i 


j 

a 

"t. 

| 


l 












Generic Name 

Status 

Objective 

Typo 

Spectral Ramis 

Total Angular Coverage 

Inst !u,’ . • . 

» 

Locution 

(Dcg)| 


Stratospheric it 
Mesospheric 
Sounder (SAMS) 

NIMBUS 

G 

Stratospheric Pro- 
files of II2O, NoO, 
Cl Id. CO, KOj, 
NO, 0 3 

Pressure 

Broadening 

Spectral 

Radiometer 

9 

4,5 to 
70 all 

d* Across Horizon 
40* Azimuth 

- X 4 

Stratospheric 
Aerosol Moasurc- 
munt (SAM II) 

NIMBUS 

G 

Stratospheric 

Aerosols 

Spectral 

Radiometur 

3 

0.37 to 
1 pm 

Solar Occultatlon 

o.otc* 

Solar Backscatter 
UV it Total Ozono 
Mapping Spectrom- 
eter (SBUV/TOMS) 

NIMBUS 

G 

Vortical Profllo 
Ci Total Burden of 
O3, Solar 
Irrndlanco 

Spectral 

Photometer 

S 

.012-0,4 

pm 

DO* 

105* 

3* X 3* 

11* XI 

Ixwor Atm. Comp, 
it Temperature 
Experiment 
(LACATE) 

NIMBUS 

G 

Stratospheric Pro- 
files of O3, NO',, 

HgO, iino 3 , n 2 o. 

CM. |, Aerosols 
it Temp 

Scanning 

Spectral 

Radiometer 

to 

0,1- 
17.5 am 

«S\ -5* Elev. 
*16* Azimuth 

.014* > 
.028* z 
.057* i 

Correlation inlof. 
Mens, of Atm. 
Trace Species 
(C1MATS) 

Under 

Develop 

Measure CO, Clf.j, 
N2O, NH 3 , 0 3 , 
SOo, 11 3 0 

Correlation 
Into rfu remoter 

5 

5 

2-2.4 «m 
4-0 am 

V or 2* 

7* or 2 

Aerosol Piiyuieal 
Properties Instru- 
ment (APP) 

Under 

Develop 

Stratospheric 
Profiles of 
Aerosols 

Spectral 

Photometer 

a 

0.31- 
0.70 am 

2* 

0.023* 

Fraunhofer Line 

Discriminator 

(FLD) 

Under 

Devolop 

Daytime Mapping 
of Lu mine see non 

Photometer 


3050- 
7000* A 

to* 

t* 

Shuttle Imaging 
Microwave Sys- 
tems (SIMS) 

Shuttle 

Measure Thermal 
Emissions from 
Earth Surface & 
Atmosphere 

Passive 

Microwave 

Radiometer 

11 

0.01- 
118.7 Gllz 

GO* Cross-Track 
17* Along-Track 

,09* - 

Functr- 

Frei|uc 

Synthetic Aper- 
ture Itadar (SAP) 

Shuttle 

High Resolution 
Microwave Imaging 
Soli Moisture 
Measurement 

Active Imaging 
Microwave 

2 

9.0 Gllz 

1.01 GHz 

*5* 


Synthetic Aper- 
ture Radar (SAR) 

Seasat 

All Weather Day/ 
Night Leean Physics 
Analyt. Senson 

Active Imaging 
Microwave 

2 

9, 3-9, 5 Gllz 
'..7 GHz 

10* X 1.2* 

0.C* x 
1,5* X 

Multlohannel 
Ocean Color 
Scanner (MOCS) 

Under 

Develop 

Spatial Distribution 
of Ocean Color 

Scanning Spectral 
Radiometer 

20 

0,4-0. 7 jim 

±17.1* 

0.115* 

Laser Altimeter 

Under 

Develop 

Alt! motor 

Active Optical 

1 

TBD 

too* 

G x If" 

High Resolution 
Ozone Mapper 
(IIROM) 

Under 

Devolop 

Map Vertical 4- 
Horizontal Atm. 
Ozone Profiles 

Spectral 

Photometer 

TDD 

.012- 
0.4 um 

120* X 3* 

TllD 


Spectral Danis 
1 . | Location 


Total Annular Coverage 















































































































































it* mm* 



















Power Requirements 

Stabtij/. 










‘ 




Slew and Settling 


ular 



Slza 



Weight 

Cooling 

Volt 

AVg. Pwr, 

Peak Pwr. 

Time 

*1 i 





Requirements 



. 4 v 


(DOS) 

(CM) 

(CM) 

(CM) 

Shape 

to! 'H:gB 

(Kg) 

Cryugune 


(Watts) 

(Watts) 

(Deg, Sec) 



Horizon 

Viewing 

37 

20 

42 

Reel 

2 

26 

200“ K 


24 



1 

I 



Solar View 

to 

19 

10 

licet 

2 

7 

None 


8 

IS 





at Horizon 

20 

i 

S 

Reel 











Nadir Viewing 

03 

30 

21 



10.0 

None 


20 






Solar View with 
Diffuser Plate 

33 

15 

20 



7.7 









Horizon 

37 

37 

15 

Cyl 

4 










Vlowlng 

30 

35 

07 

Cyl 

3/0, 2/0 


77 

05“ K 


50 

80 









(Nimbus 

Modules) 











No Sun View 

00 

E9 

38 

licet 1 

1 

SO 




165 





Nadir Viewing 

18 

mm 

3G 

Cyl ) 

1 

ln 2 

28 VDC 

180 






50 

50 

20 

Reel 



! 






1 No Sun View 

i 20 

1 lG 


Cyl 

1 










Horizon View 






4# j 

None 








30“ From Sun 













— 

H 

Nadir View 

•10 

40 

31 

Root 

1 

30 


t 

400 



i 


! 


31 

25 

38 

Reel 

1 

25 1 







_■ , 


Nadir 

Vlowlng 

400 

300 

250 

Rect 

l 

052 

Nona 


930 




■■ 


20* Off Nadir 

1000 

.110 


Reel 

1 

1248 

None 


GG00 






23* Off Nadir 

mm 

75 

30 


1 

70 

07 

None 


low for 30 M 

itrii 



l 

) * 


150 

75 

30 


1 


1075W for 10 

Min. 



1 


Nadir Viewing 

48 

18 

17 

Rect 

1 

5.7 


28 VDC 

6 
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■ 
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340 

None 
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Earth 

Viewing 
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EARTH OBSERVATION SENSORS 




Stnblllantlon Hcqulrements 

Data 


.Settling 

t)tS 

Hate 

Stability 

rtg. 

Accuracy 

Stab. 

Amp 

Typo of 
Output 

Halo 

Fermat 

Storage 

Accuracy 

Frame Hate 

Special Considerations 

SliO) 

(Dog/Seo) 

(Deg) 

[§g| 

(Ups) 

{Bits) 


(Fr/Soc) 





Digital 

200 

N Muils 
10 Bit 
Word 


10 


128 Bit Command 
Word to Program 
Scan Pattern 




■ 

Digital 

2 








■ 

100 

Digital 

1 




1/10 sec 




0.01 

5 

Digital 

4x 

10 3 

NIMBUS 

VIP 



8 




0.1 

3G 

Digital 

2010 



12 

1 







a 









■ 


■ 








0.05 

3G 


3x 

10 c 





' 




G 


480X 

10 6 








tO. 5 

■ 

Digital 
5 Bit 

125x 

10 G 

2 Channel 




High Hcsolutlon 
Spatial Data 
After Processing 



D 

43 

■ 

TBD 









■ 


30X 

10 3 








D 

10 0 


2200 



TBD 


























































ORIGINAL PAGE t <? 

°P POOR quTuiy 


1 

0 

I 

B 

1 

0 

1 

0 

1 

0 



Generic Name 

Status 

Object! vo 

Type 

Spectral Bands 

Total Angular Coverage 

Instantaneous Angular 
Field of View 


» 

Location 

(Dug) 

(Deg) 


Itlgb Speed 

Under 

Measure Concent 

Mlcholson 

NA 

2-6 inn 

1.20* 

1.25* 


Intorfero- 

Devolop 

ot all Molecular 

tnterforoinetor 





l 

motor 


Species with 







(list) 


Transition In 






Vlt 



2-0 u m 







Cloud 

A A EE 

Moasure Cloud 

Scanning 

6 

.75-1.55 pm 

DO' 


NA 

Physics 


Height, Cloud 

Imnglng 

1 

11.5 pm 



Vie 

Radiometor 


Tonip, Ice 

Radiometer 






(CPR) 


Crystalts and 









11,0 Droplets 







Cloud 

AAFE 

Moasure Cloud 

Active 

1 

0.0 nm 

NA 

TBD 

NA: 

Lldar 


Haight mil IUO 

Optical 





Vie 

System 


Droplet Phnso 







(CIS) 


In Cloud 







Magneto- 

Under 

Measure Earth's 


NA 

NA 

TBD 


Eat 

motor 

Develop 

Magnotlo Field 






Vie 



In Orbit 







Mlorowavo 

SEASAT 

Measure Oceanic 

Active 

1 

Id .0 GHz 

25* X 0.5* 

2,6-fi.O* 

*4G 

Wind 


Surface Winds 

Microwave 





NA i 

Scattorometor 


(Speed Si Direction) 







(MWWS) 









Eluctromagr.otla 

Under 

Measure and 

Passive 


.4 - 


1* - 70* 

iTO' 

Environment 

Do vo lop 

Characterize 

Microwave 


<10 GHz 

1* -B* 

Depends on 

NAJ' 

Experiment 


EM Environment 





Antennas used. 


(EEE) 


Interference 







Adaptive 

Under 

Demonstrate 

ActlW 

2 

l.S/l.O GHz 

±40" 

5* 

tier; 

Multibcam 

Develop 

Low Power, Point- 

Passive 


(Activo) 



llor. 

Phased Array 


to-PoInt Communl- 

Mlorowavo 


1.4 GHz 




(AMPA) 


cation. Soli Mols- 



(Passive) 






turo (Passive) 



12 GHz 









(Activo) 




Pulsed Com- 

SEASAT 

Measure Attitude 

Active 

1 

13.8 GHz 

1.5* 

2 mr 

NAt 

prcsalon 


Above Ocoan 

MIorowave 





Vie 1 - 

Radar 


Surface *•„ 







Altimeter 


10 „m. Resolution 







(PCRA) 









Microwave 

Under 





1,3* 

• 

llor i 

Antenna 

Develop 







[lor; 

Atmospheric 

Under 

Measure Enorgy 


NA 

1-100 

80* x360* 


llor. 

X-Ray 

Develop 

& Dial. Dremsstroh 



Kev X-Ray 



Hor.. 

Emission 


Lung X-Rays in 







(AXEE) 


Upper Atmos. 







Bandwidth 

Under 

Mcasuro Statistical 


3 

S,X, and 

1* Bcamwldtb 

l* 

Ean 

Compression 

Develop 

and Operational 



K Bands 



View 

Modulation 


Perl. Char, of 







(BCM) 


Commun. Links 







Electric 

AAFE 

Measure Solar 

Spectral 

3 

0.2 - 

1,6* 

1.6* 

soi»' 

Satolllto 


Constant and 

Radiometer 


50 pm 



Polr' 

Pyrheltometor 


Monitor Variation 







(ESP) 


of Solar Rad. in 









Spectral Bands 







Spacebornc 

Under 

Provide Precise 

Active 



0.03* 


tC-3* 

Laser Ranging 

Develop 

Orblt/Gcodatic 

Optical 





D« A 

System 


Baseline 







(SLRS) 


Determination 










ax» iv^Grc ['■' 

® QUALITY 


Power rtequlremcnts 


28 VDC, 
II5V, 60 Ur. 


Peak l’wr. 

Slew, and Settl- 
ing Time 

Halo 

Stability \ 

(Watta) 

(Dob. SCO) 

(Deg'Scc) 
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EARTH OBSERVATION SENSORS 



Stab. Typo of 

Amp I Output Itnte Format Storag e Accuracy 
(Dps) (nits) (Blta/Wd) 


Special Considerations 


(Fr/Sec) 



Pressurized Module In- 
side Spacclob Module. 


Tracking Accuracy 0. 2 
mrad for 10 See. 


hr y 














































INSTRUMENT DESCRIPTION 



Generic Name 

Status 

Objective 


Spectral Hmds 

Total Angular Coverage 

Instantaneous 
Angular 
Field of View 

L 

Type 

« 

Location 

ID eg.) 

(Deg,) 

Microwave 
Directional Wave 
Spectrometer 
(MWDWS) 

Under 

Davelop. 

Ocenn Wave 
Directional 
Spectral 

Real 

Aperture 

(Non-lnmglng) 

Microwave 

1 

X Band 
or 

Ku Band 

Conical Scan about 
NADIR 

20‘ NADIR Anglo 
(Cycle to 0* NADIR Angle) 

0.5* x 1 . 0 * 

Scanning 
Multichannel 
Microwave Rad, 
(SMMII) 

NIMBUS G 

Ocean Surface Temp, 
Ocean Currents, 
Alr/Surfnce Heat 
Exchange 

Dlcko Typo 
Radiometer 

1 

3 or 5 
GHz 

t35* Cross Track 
43* to 55* Fwd Pitch 

r to 2. 6 * 

Active Optical 
Scntteroineter 

Under 

Develop. 

Determine 
Temporal & Spatial 
Dlstr. of Aerosols 
h Cloud Height 

Selective 

Spectral 

Scattorometer 

1 

.35 - 1.5 
pm 

NA 

1.8 mrnd 


Differential 
Absorption 
Tuneable Lnser 

Under 

Ocvolop. 

Munsuro Cone. 
Profile of O 3 , S0 2 , 
NO 2 , Cl 2 , Br 2 . 
cio, cic^. hno 3 

Active 

Optical 

2 

9 . 0 -10.5 
pm 

NA 

TBD 

- 

Visual &■ in 
Radiometer 

(Vinn) 

SEASAT 

Visual t 111 
Imagery; Surf. 
Temp, of Ground, 
Sea & Cloud Tops 

Scanning 

Imaging 

Radiometer 

2 

. 52 - . 73 
pm 

10.6- 12.5 
pm 

140’ Cross-Track 
l/3‘ Along-Track 

5.3 mrad 

Photo 

Polnrlmcter 

Under 

Develop. 

Measures Polarized 
Components of 
Visible Light 

Photometer 

3 

.4 - 1.0 
pm 

120‘ Cross-Track 
1' Along-Track 

1* X 1* 

Wnve 

Motion 

Sensor 

(WMS) 

Under 

Develop. 





3* 



Halogen 

Occuitation 

Experiment 

(llaloc) 

Under 

Develop. 

Stratospheric 
Profiles of 
II Cl, HE, C1I,|, 
ll 2 0 

Extinction 

Photometer 



Solar 

Occuitation 


Stratospheric 
Aerosol & Gas 
Experiment 
(SER/SACE) 

Under 

Davolop. 

Stratospheric 
Profiles of 
O 3 , NO x , 
Aerosol b 

Extinction 

Photometer 

4 

.38-1.0 
p m 

Solar 

Occuitation 

. 016 * 





SlnbllitliUon Itcquircmi’nlti 


Look Anglo 
Limitations 


(Hog.) 



ORIGINAL PAGu lb 
OB) POOR QUALITY 






























































Stabilization Requirements 


Slew and 
Settling Time 

Rate 

Stability 

Ptg, Accuracy 

• Stab. Amp 

Typo of 
Output 

1 Unto 

(Deg. /See. ) 

(Deg. /Sec. ) 

(Deg. | 

(Sec.) 


(Ups) 














































Generic Name 

Status 

Pyrohollo meter 

Amps 

Spectrophotometer 

Amps 

Crazing Incidence 
Sjiectrograph 

Amps 

Normal Incidence 
Sptcctrograph 

Amps 

Eohcllc 

Spectrograph 

Amps 

Grazing Incidence 
Monochrometer 

Amp3 

XUV Normal 

Incidence 

Spectrometer 

Amps 
AP 102 

UV-VIS-NIR 

Scanning 

Spectrometer 

Amps 
AP 103 

Ill-Resolution 
Fourier SNV1R 
Spectrometer 

Amps 
AP 104 

Cryogenic 

Fourier 

Spectrometer 

Amps 
AP 105 

IR Radiometer 

Amps 
AP 108 

Fabrey-Porot 

Interferometer 

Amps 
AP 107 

Narrow Band 
Filter Photometer 

Amps 
AP 108 


Objective 


Measure Total 
Solar Flux 


Measure Solar 

Spectral 

Distribution 


Spectral Line 
Profile 


Spectral Dine 
Profile 


Spectral Line 
Profile 


Solar Spectrum 


Identify Consttt. 
St Enorgy of 
Ionosphere 


Identify Neutral 

Constlt. 

Distribution 



_ Spectral Bands I Total Angular Coverage 

FT Location 


Radiometer I 


Spoctromutor N/A 


Spcctromotor N/A 


Spectrometer N/A 


Spectrometer N/A 


Spectrometer N/A 




Identify Constitu- 
ents ft Distribution 
of Ions 


Thermal Balanco 
III O, Emission 


Velocity St Tump, 
of Upper Atm. 
Specie3 


Neutral Density 
Aerosols, Oj, 0 2 > 
Day ft Night Airglow 


Grating 

Spectromator 


Ebcnt- 1 

Fostle 

Spectrometer 


lit N/A 

Interferometer 


IR N/A 

Interferometer 


IR 

Radiometer 


Visible N/A 

Interferometer 


Visible 

Radiometer 


300-000“ A N/A 


580-1220“ A N/A 


llflO-lBOO* A N/A 


180-1800“ A N/A 


300-1300“ A N/A 


1150“ A-l. 1 pm N/A 



5-16 am N/A 


15-150 pm N/A 




2500-7000“ A 

N/A 

1050-8000“ A 

N/A 































































































































































































































































ADDITIONAL EARTH OBSERVATION SENSORS 


SENSOR 

! 

PROGRAM/IDENTIFIER 

MAJOR FUNCTION 

SPACECRAFT 

Scanning Radiometer (SR) 

ITOS-7 

Cloud Monitoring, 
Surface Temperature 

Vertical Temperature 
Profile Radiometer 
(VTPR) 

ITOS -7 

Temperature Sounding 

Very High Resolution 
Radiometer (VHRR-ITOS) 

ITOS-7 

Cloud Monitoring, 
Surface Temperature 

Visible IR Spin Scan 
Radiometer (VISSR) 

SMS-1 

Cloud Monitoring, 
Surface Temperature 

TIROS Operational 
Vertical Sounder (TOVS) 

- Basic Sounding Unit (BSU) 

- Stratospheric Sounding Unit 

(SSU) 

- Microwave Sounding Unit (MSU) 

TIROS -N 

Temperature & H 2 O Sounding 
, Temperature Sounding 

Temperature Sounding 

Large Earth Survey 
Telescope (LEST) 

SEOS A 

Earth Resources Survey, 
Atmospheric Sounding 

Very High Resolution 
Radiometer Experiment (VHRR-ATS 

ATS 6 

) 

Cloud Monitoring, 
Surface Temperature 

Heat Capacity Mapping 
Radiometer (HCMR) 

i AEM-A 

Surface Temperature 

Stratospheric Aerosol 
and Gas Experiment (SAGE) 

AEM-B 

Aerosol Properties 

Modified VISSR (VAS) 

■"osip 

Cloud Monitoring, 
Atmospheric Sounding 

TIROS 5 -Channel 
Radiometer (TVCR) 

TIROS | 

Cloud Monitoring, 
Surface Temperature 

AIRCRAFT 

Modular Multiband 
Scanner (M^S) 

A/C 

Earth Resources Survey 

Passive Microwave 
Imaging System (PMIS) 

A/C 

Earth Resources Survey 

Scanning Imaging 
Spectroradiometer (SIS) 


Earth Resources Survey 

Thermal Scanner (RS-18) 

A/C 

Surface Temperature 

24 Channel Multispectral 
Scanner (MSDS) 

A/C 

Earth Resources Survey, 
Multispectral Research 

AAFE 

Rad iome ter /S c at ter ome ter 
(RADSCAT) 

FY70 

Sea St aSp 

S-Band Microwave 
Radiometer 

FY70 

Sea Surface 
Temperature 

CO Pollution Experiment 
(COPE) . . 

FY70 

Pollution Monitoring - 
Total Burden 



Ll 



























SENSOR 

PROGRAM/IDENTIFIER 

MAJOR FUNCTION 

Microwave Temperature 
Sounder (MTS) 

FY71 

Temperature Sounding 

High Speed Interferometer 
(HSI) 

FY71 

Pollution Monitoring - 
Total Burden 

IR Heterodyne Radiometer 
(IUR) 

FY74 

Pollution Monitoring- 
Sounding 

Muitispectral Active/Passive 
Microwave System 

FY74 

Sea State, Water Content 
Measurement 

Surface Profile Radar 
(SPR) 

FY74 

Sea State 

Coherent Imaging Radar 
(CIR) 

FY74 

Costal Zone Processes 

Long Term Zonal 
Earth Energy Budget 
(LZEEBE) 

FY74 

Earth Radiation Budget 

Advanced Atmospheric 
Sounder & Imaging 
Radiometer (AASIR) 

FY74 

Severe Storm Monitoring, 
Temperature Sounding 

High Spectral Resolution 
Laser Radar 

FY75 

« 

Aerosol Properties, Cloud 
Physics 

Airborne Oceanographic 
Lid ar 

FY75 

Turbidity, Water Pollution 
Monitoring 

Active/Passlve 
Muitispectral Scanner 

FY75 

Earth Resources Survey 

Microwave Limb 
Sounder (MLS) 

FY75 

Temperature & Pollution 
Sounding 

Laser Absorption 
Spectrometer (LAS) 

FY75 

Pollution Monitoring- 
Sounding 

SUPPORTING RESEARCH & TECHNOLOGY 

PROGRAM 


Cloud Top Scanner (OTP) 

175-21-48-01 

Cloud Physics 

Ocean Temperature Sensor 
(OTS) 

175-21-41-07 

Surface Temperature 

IR EBERT Spectrometer 

175-21-41-04 

IR Spectrum Research 

IR Heterodyne Sounder 

175-21-41-06 

Temperature & ^0 Sounding 

Multiple Level Ozone 
Field Mapper (MLOFM) 

175-21-42-02 

Ozone Sounding 

L-Band Radiometer 

175-31-31-02 

Ocean Salinity 

Sweep Frequency 
Radiometer 

175-31-31-02 

Sea State, Soil Moisture 

Gas Filter Correlation 
Analyzer (GFCA) 

176-21-31-02 

Pollution Monitoring- 
Total Burden 

Correlation Radiometer 
For Tropospheric 
Pollution (CRTP) 

176-21-41-01 

Pollution Monitoring- 
Total Burden 

























SENSOR 

PROGRAM/IDENTIFIER 

MAJOR FUNCTION 

Ocean Color Sensor (OCS) 

177-22-41-04 

Ocean Color 

Heat Capacity Mapper 
(MCM) 

177-51-41-01 

Surface Temperature 

Short Pulse Wind/Wave 
Sensor 

369-03-06-03 

Wind Speed, Wave Spectra 

Airborne Oceanographic 
Probing Experiment (AOPE) 

502-23-56 

Pollution Monitoring 

SHUTTLE 

Orbiting Meteorological 
Rad ar 

645-10-02 

Wind Speed, Water Content 
Measurements 

IR LIDAR 

645-20-01 

Aerosol, O 3 & H 2 O Sounding 

MK II Interferometer 

645-20-02 

Pollution Monitoring, 
Total Burden 

Modular Scanning 
Spectromradiometer 

645-30-06 

Earth Resources Survey 

High Resolution 
Imaging Radar 

645-30-07 

Earth Resources Survey 

Low Noise Microwave 
Radiometer 

645-50-05 

Surface Temperature 
Water Content Measurements 




















